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INTRODUCTION

I n 197'? t h e U . 3. G e o 1 o g i c a 1 S u r y E- y m ad e 4 @ S c h 1 u rn b e r g e r 

5 o u n d i n g s i n t h E- D at s- C- r E- e k E as i n o f w e s1 E- r n R r i z o n a (. f i g. i >. 

T h E- p u r p o = E- o f t h i s s t u d y w as t o t r ac E- f i n E- g r a i n E- d 1 ac u s t r- i n e 

s E- d i rn E- n t s k n o w n t- o c o n t a i n u r a n i u n , f r- o rn t h E- i r s u r- f a c E- E- x p o s u r E- s 

i n t o t h E- s u b s u r f ac e b e n E- at h y o u n g e r s E- d i m E- n t ar y r o c k s . S t r u c t u r a 1 

information on the basin fill, the location and nature of the 

b C' u n d i n g f au 1 t s _, an d t h e b as e m e n t t o p o g r ap h y >. ) as a 1 s o d e s i r e d.

The Pate Creek Basin is underlain primarily by a thin yeneer 

o f Q 1.4 at e r n ar y a 1 1 u y i u m w h i c h i n t u r n o y e r 1 i e s o 1 d e r b as i n a 1 

s e d i rn e n t ar y r o c k s . 0 n t h e n o r t h e r n s i d e o f t h e b as i n t h e M i o c e n e 

C h ap i n Ui as h F o r rn at i o n c r o p s o u t < 011 o n, 1 9 8 1 > . T h i s f' o r rn at i o n 

c on s i s t s o f f i n e g r a i n e d 1ac u s t r i ne an d allu y i a1 f an d e p o s its. 

T h e 1 ac u s t r i n e f ac i e s c o n t a i n s u r an i u m t h at c an o c c u r i n e c o n o rn i c 

c o n c e n t r at. i o n s .

T ui o t. y p e s o f b as e rn e n t r o c k s ar e belie y e d t o u n d e r 1 y t h  =  

b as. i n . 0 n t h e n o r t h s i d e o f t h e b as i n P r e c am b r i an g r an i t i c r o c k s 

c r o p o u t . o n t h e s o u t h s i d e o f t h e b as i n o 1.41 c r o p s o f M e s o z o i c 

m y 1 o n i t e o c c u r . W e s t o f t h e b as i n t h e s e t w o t e r r an e s ar e 

s E- p e r at e d b y a 1 o w an g 1 e d e t ac h rn E n t s u r f ac e w h i c h c an b e
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FIGURE 1. Map of Arizona showing the location of

the Date Creek Basin.
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p r o j e c t e d i n t o t, h e b as i n ar e a .

S C H L U M E E R G E R S 0 U N D I H G S

F i g u r e 2 *  h o w s t h e S c h 1 u m b e r g e r s o u n d i n g 1 o c a t i o n s ar: d t h e 1 r 

d i r e c t i o n o f e x p an s i o n . R 1 1 s o u n d 1 n g m e as u r e m e n t s w £ r e m ad e w i t h 

a s y m m e t. >   i c s c h 1 u rn b e r g s- r ar r ay . R 1 1 t h e- s o u n d i n g c u r- v e s w e r e 

au t o m at i c a 1 1 y p r o c e s s e d an d i n t e r p r e t e d u s i n g a s 1 i g h t 1 y rn o d i f i e d 

1 -  e r s i o n :< f Z o h d y  " s i n u e r s i o n p r o g r arn < Z o h d y , 197 3 > . T h e 

s o i.4 n d i n g s , 1 ab e 1 e d an d n u rn b e r «=  d f r o rn D R T E C R E E K 1 t o D R T E C R E E K 

4 0 , ar e s h o w n i n t h e ap p e n d i x . E ac h g r ap h s h o w s T. h e f o 1 1 o w i n g :

1 . Field d at a d * s i g n at e d b y a s e g rn e n t e d , s o 1 i d - H n e c u r u e , w i t h 

d i arn o n d  =  y rn b o 1 s f o r t h e o b £ e r y e d d at a p o i n t- s .

2 . R £ h i f t e d an d d i g i t i z e d f i e- 1 d c u r   . > e d e s i g n at- e d b y a d as h e d 

1 i n e . T h e- £ h i f t e d f i e 1 d c u r u e i £ o b t a i n e d b y £ h i f t i n g t h e 

' .-' ar i o u  =   =  e g rn e-n t £ u p w ar d o r d o w n w ar d g e n e r a 1 1 y w i t h r e £ p  =  c t 

t o t h * 1 as t- £  =  g m e n t o n t h e £  =  g rn  =  n t  =  d f i e 1 d c u r M e < Z o h d y 

an d o t h e r £ , 197 3 ) . T h i £ £ h i f t e d c u r M  =  i s t h e n digitized at 

t h e r at  =  o f  =. i x p o i n t £ p  =  r 1 o g ar i t h rn i c c y c 1 e . T h  =  s e- 

p o i n t s , o b t a i n e d u s i n g a s u b r o u t i n * f o r t h  =  c o rri p u t. at i o n o f 

c 1.4 b i c  =  p 1 i n e f u n c t i o n £ f. R n d e r s o n , 1971), ar e n o t 

e-  : :  pi i c i t i y £ h o w n .

3. The detailed layering shown as a so lid- line step f unction of 

i n t e r p r e t e d t r u e r e £ i £ t i y i t y y * r s u s d e p t h .

4 . T h    t. h e o ret i c a 1 b e s t f i t T. i n g =. Q u n d i n g c '.4 r M e c a 1 c u 1 at e d f r o m 

e d e t a i 1 e d 1 ay e r i n g . T h i £ c u r M e i £ d e £ i g n at e d b y p 1 u £ 

symbols and is presented to show how well the detailed 

1 ay e r i n g r e p r e s e n t s t h e s h i f t e d - d i g i t i z e d ',.' e r s i o n o f t h e 

s o u n d i n g .

5 . The B . Z . < D ar Z ar r o u k > c u r-- >..> e f o r t h e d e t a i 1 e d 1 ay e r i n g . T h e

t. h e
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o r d i n at e y a 1 u e s f o r t h e D . Z . c u r y e ar e s h i f t e d u p w ar d o r d o w n w ar d 

b y o n e 1 o g ar 1 t. h m i c c y c 1 e o r ar e p 1 o 11 e d o n a s e p e r at e p ag e t o a1-,1 o i d 

c 1 u 11. £  r i n g t h .=  g r ap h . The D . Z. c 1.4 r y e c an b e u s e d t o o b t a i n e q u i u a 1 e n t 

ar-; d s i m p 1 e r s o 1 u t i o n s c o n t a i n i n g f e w e r n u m b e r o f 1 ay e r s an d i n w h i c h 

c e r t a ̂ n c o n s t a i n t s c an b e i rn p o s e d o n the 1 ay e r t h i c k n e s s e  =  an d 

r e  =  i s t i M i t i e s  :.' Z o h d y, 1 9 7 4 > .

C 0 L 0 R G E 0 E L E C T RI C: C R 0 S S E C T10 N S

C o m p u t e r   g e n e r at e d c o 1 o r g e o e 1 e c t r i c c r o  =   =   =  e c t i o n s w e r e 

c r e at e d f o r e ac h o f t h e t h r e e t r ay e r s e 1 i n e s i n f i g u r e 2. E ac h 

c r o s s s e c t i o n c o n s i  =  t s o f t w o r e p r e s e n t at i o n s o f t h <=  s am e c r o s  =  

 =  e c t i o n , o n e w i t h n o ' ..' e r t i c a 1 e x ag g e r at i o n an d o n e y e r t i c a 1 1 y 

e x a g q e r a t e d f o u r t i rn e s. T h e c r o  =  s s e c t i o n s w e r e c o n s t r u c ted i n 

t h e f o 1 1 o w i n g rn an n e r .

F o r e ac h s o u n d i n g i n a t r a 1-.-1 e r s e t h e d e t a i 1 e d 1 ay e r i n g i s 

c o n y e r t e d t o a s rn o o t h c u r y e r e p r e s e n t i n g a c o n t 1 n u o 1.4 s y ar i at i o n 

o f r e s i s t i y i t y w i t h d e p t h. T h i s c o n y e r s i o n i s m ad e b y d e t e r rn i n i n g 

t h e c o o r d i n at e s o f t h e 1 o g ar i t h rn i c rn i d - p o i n t o f e ac h h o r i z o n t a 1 

and yertical segment as shown on figure 3. The logarithms of 

t h e s e p o i n t s ar e s p 1 i n e d < R n d e r s o n , 1971 ) t o f o r rn a c o n t i n u o u s 

c u r- y e. T h e n t h e c o m p u t e d s p 1 i n e c o e f f i c i e n t s ar e u s e d t o digitise 

t h i s c o n t i n u o u s c u r y e at e q 1.4 a 1 1 i n e ar i n t e r y a 1 s . R f t e r t h is is 

d o n e f o r e ac h s o u n d ing i n t e r p r e t at i o n , t h e d i g i t i 2 e d 

r e s i s t i y i t y - d e p t h c u r y e s g e n e r a t e d i n t h i s m an n e r ar e 

s p 1 i n e - i n t e r p o 1 at e d i n t h e h o r i 2 o n t a 1 d i r e c t i o n t o g e n e r at e 1Q 8 

equally spaced points. This produces a data set in the form of a 

m e s h s u i t ab 1 e f o r c o n t o u r i n g . C o n t o 1.4 r i n g i s d o n e w i t h a c o n t o -'.4 r 

p r o g r- am s u p p 1 i e d b y t h e p ". o 11 e r m an u f ac 11.4 r e r .

E e c au s e t h e rn i n i rn u rn r e s o 1 u t i o n o f t h e c o 1 o r p 1 o 11 ,=  f- i n t h e
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c o n t C' u r m o d e is 1 , 6 rn rn , t h e n u rn b e r o f p o i n t s d i q i t i 2 e d y e r t i c a 1 1 y 

f r o rn t h e c o n t i n u o '.4 s y ar i at i o n is d i f f e r e n t f o r e ac h y e r t i c a 1 

e x ag g e r at i o n . T h e t i rn e s o n e y e r t i c a 1 1 y e x ag g e r at e d c r o s s s e c t i o n 

h as 4 7 y e r t i c a 1 p o i n t s an d t h e t i rn e s f o u r y    r t i c a 1 1 y e x ag g e r at e d 

c r o s s s e c t j o n h as 18 8 y 6- r t i c a 1 p o i n t s. E o t h t h  =  y e r t i c a 1 

e x ag g e r at i o n s c o n t a i n 19 8 h o r i 2 o n t a 1 p o i n t s .

11  =. h o u 1 d b e n o t e d t h at e y e n t h o u g h t h e 1 o g ar i t h rn s o f t h e 

r e s i s t. i y i t i e s an d d e p t h s w e r e u s e d f o r s p 1 i n i n g, s o m  =  s i g n i f i c an t 

an o rn a 1 i   s rn ay still be g e n e r at e d b e t w e e n so u n d i n g 1 o  : at i o n s. T h 1.4 s 

a 1 t h o u g h t h e a u t o rn at i c c o n t o u r i n g m e t h o d 1.4 s e d i s f a i t h f u 1 t o t h e 

i n t e r p r e1 e d r e s i s t i y i t;:..' y a 1 u e s b e n e at h e ac h s t at i o n , t h e- r    ar e 

o t h e r ac c e p t ab 1 e rn e1 h o d s o f c o n t o u r i n g t h e s e r e s i s t i y i t y y a 1 1.4 e s. 

T h e r e a d e r i s c au t i o n e d t h a t an am o 1 i e s g e n e r at e d b  =  t w  =  e n 

s o u n d i n g s rn ay n o t b e r e a 1 .

E ac h c ci 1 o r c r o s  =  s e c t i o n h as a c o 1 o r s c a 1 e w h i c h r e 1 at  =  s 

r e s i s t i yit y r an g e s t o c o1o r s. The r e s i s t i y i t y r an g e s s e1e c t e d ar e 

q u as i - e q u a 1 1 y s p ac e d 1 o g ar i t h m i c a 1 1 y at 2, 3, 4.5, 7, 18, 15, 28, 

.... , 28 8 , 3 8 8, an d 458 o h rn - rn e t e r s . T o p r o d u c e a u n i f o r rn 1 o w e r 

1 ay  =  r , m o s t o f t h e s o 1.4 n d i n g i n t 6- r p r e t at i o n s h ad t h  =  1 as t 1 ay e r 

r e s i s t i <.,> i t. y f o r c e d t o -be 18 6 8 o h rn - rn. T h i s t >=  n d  = t o p r o d u c 8 a 

" p r s 11 i e r-" p i c t u r e w i t h o u t 1.4 n d u 1 y a 1 t e r i n g t h e g >=  n e r a 1 

i n t. s- r p r e t at i o n , at 1 e as t o n c u r y e s w i t h as c e n d i n g t e r rn i n a 1 

b r an c h  =  s . D u e t o 1 o g i s t i c a 1 p r o b 1 e ni s , s o u n d i n g s 6 an d 9 .: o u 1 d n o t 

b e e x p a n d    d f ar  =  n o u g h t o d e t e c t a r i s i n g t e r r,-, i n a 1 b r an c h. F o r 

t h e s e s o u n d i n g s a r i s i n g t s r rn i n a 1 b r an c h w as rn an u a 1 1 y ad d e d t o 

present a more pleasing cross section. This was done in such a 

rn an n e r s o t h at. t h e t e r rn i n a 1 b r an c h e s ad d e d w o u 1 d b e s i rn i 1 ar t o 

t h o s e o f a d j a c e n t s o u n d i n g s 5 an d 18. B as e rn e n t d e p t h s i n t e r p r e t e d 

f o r s G u n d i n g s 6 an d 9 r e p r e s e n t rn i n i rn u rn d e p t h s f' o r t h e 

i n t e r p r e t a t i o n s c h >= rn e u s e d. 01 h e r s c h e rn e s '...i h i c h m i g h t i n c 1 1.4 d e



1 ar g e r r e s i s t i '-' i t y c o n t r as t s c o u 1 d c e r t a i n 1 y r e s u 11 i n a 

shallower basement. Modified versions of soundings 6 and 9 are- 

shown in the appendix as DfiTE CREEK 6-EXT and DfiTE CREEK 9-EXT

DISCUSSION

Since sounding 11 was made in the finderson mine, the

r e s i s t i ' .-  i t y >-.-' a 1 u e s i n t e r p r e t e d f r o m t h i s s o u n d i n g s h o u 1 d b e

i n d i c at i v e o f t h e r e s i s i t i u i t y v a 1 u e s o f t h e f i n e g r a i n e d

1 ac us t r i n e f ac i e s o f t h e C h ap i n W as h F o r mat i on. The

i n ter pret at i o n o f s ou n ding 11 < s e e t h e fi ppe n d i x> i n d i cat es a

resistivity range of 18 to 38 ohm-m for this facies. The 

f o 1 1 o i.-.i i n g c o r r e 1 at e s r e s i s t i v i t y r an g e s t o p r o b ab 1 e lit h o 1 o g i e s :

R E S IS T IV I T V P R G B fi B L E L I T H 0 L 0 G Y 

C o h r» - m )

<18 clays, clayey sand, or salt water saturated

s e d i m e n t s

1 8 - 3 3 f i n e g r a i n e d s e d i m e n t s 

38-79 sands

7 8 - 3 9 8 c o ar s e s an d s , o r g r a1-,1 e 1 s 

> 3 8 8 c r y s t a 1 1 i n e o r m «=  t a m o r p h i c b a s e m e n t m a t e rial

F i q u r e 4 s h o w s t h e n o r t h - s o u t- h g e o e 1 e c t r i c c r o s s s e c t- i o n

8
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